Abstract A new PWM technique is proposed for a threephase sin-wave PWM inverter. The pulse width is decided to produce a sin-wave output voltage by numerical calculation based on a geometrical technique. The accuracy of output voltage and the harmonics in an output voltage waveform are discussed as compared with the conventional triangulation method. Further, a modified method is introduced for a PWM inverter with fluctuating input voltage. The validity of the proposed method for the PWM inverter is verified in an experiment using a microprocessor-based control system.
INTRODUCTION
A PWM inverter i s available for a variable voltage-variable frequency supply. It is desirable for the supply to eliminate lower-order harmonics from the output voltage waveform. A microprocessor-based control system is widely used for controlling power converters. The computing ability of the microprocessor should be fully utilized when deciding the pulse width in the PWM inverter. Y. H. Kim et al. proposed an algebraic method of pulse width modulation in a single-phase inverter suitable for a microprocessor-based control system [ l ] .
The PWM inverter has generally three-phase loads in industrial applications. Therefore, it is desirable to develop a strategy of pulse width decision for a three-phase PWM inverter which is suitable for a microprocessor-based control system. Furthermore, a dc voltage supply for the PWM inverter is usually obtained by rectifying an ac voltage. Then, the control method of the PWM inverter with fluctuating input voltage is required to be developed in industrial applications
In this paper, a new PWM technique is proposed for a three-phase sin-wave PWM inverter. In the proposed technique, the pulse width is computed to produce a An output voltage command in phase-A and a switching behavior of the switches in the corresponding inverter leg are shown in Fig. 2 . In this figure, the top and the center show the waveforms of the output voltage command and the dc supply, and the bottom indicates the switching sequence of the switches in the inverter leg. In the proposed PWM technique, the pulse width is numerically computed by using the areas SI and The area S1 is calculated by using (2) . 
On the other hand, the switch S -behaves by contrast to the switch SAt. The on-period9s in other legs of the PWM inverter are also calculated in the same procedure.
OUTPUT VOLTAGE AND HARMONICS
Output Voltage
The output voltage of the proposed PWM inverter i s discussed in this section. We get the next expression from (2) and (6). 
= -
Therefore, the fundamental component of the output voltage is derived as follows;
The term of sin(xA (k)/2) in (13) is expanded in the Taylor series as fohows;
The 3rd and further terms in (14) can be ignored as they are smaller than the first and 2nd terms. Furthermore, from the relations of
and cosa=l and sina=a when a is small, (13) 
Therefore, the r.m.s. value of the line-to-line voltage is given by
The equations (16), (17) and (18) show that the P W M inverter based on the proposed PWM technique produces the output voltage following the output voltage command.
However, the equations (16). (17) and (18) d V * Table 1 shows the errors of output voltage vs. the modulation degree 'a' and the number of pulses n . The error decreases as the number of pulses increasgs. If we get the error less than 0.5%, n must be selected more than 15. As the modulation deg%ee increases, the error slightly increases in the same number of pulses. system. The PWM inverter is fed by a dc voltage supply shown in Fig. 6 . The PWM inverter has a three-phase inductive load which is a series R-L one. Fig. 6(a) shows the dc voltage supply without fluctuation and Table 3 . As shown in Fig. 9(a) , the input voltage, capacitor voltage, is a dc voltage with a fluctuating component due to the behavior of the rectifier and the PWM inverter. The influence of fluctuating input voltage appears in the amplitude of output voltage waveform in Fig. 9(b) .
However, the lower-order harmonics due to fluctuation in the input voltage waveform do not appear in the output waveform of PWM inverter. Namely, the lower-order harmonics due to fluctuation in the input voltage cannot be found out in 
CONCLUSIONS
The new method of pulse width decision is proposed for a three-phase sin-wave PWM inverter. The validity of the proposed PWM technique is theoretically made clear with respect to the output voltage. It is found that a sufficient accuracy i s obtained from the analytical results of the errors in the output voltage vs. the number of pulses. Furthermore, the method of pulse width decision with fluctuating input voltage is proposed. Finally, the proposed P W M technique is proved effective by the experiment using the microprocessorbased control system.
